Swiss 3T3 cells preferentially incorporate sn-2-arachidonoyl monoacylglycerol into sn-1-stearoyl-2-arachidonoyl phosphatidylinositol.
The sn-1-stearoyl-2-arachidonoyl phospholipids of animal cells appear to be formed by special mechanisms. To determine whether monoacylglycerol (MG) incorporation pathways are involved we incubated quiescent Swiss 3T3 cells with [3H]glycerol-labeled sn-2-arachidonoyl MG, then analyzed the radioactive cell lipids that accumulated. We also examined cell homogenates to identify enzyme activities that might promote the incorporation of sn-2-arachidonoyl MG into other cell lipids. The cell incubation experiments demonstrated rapid labeling of several lipids, including diacylglycerol, lysophosphatidic acid, phosphatidic acid, and phosphatidylinositol. They also demonstrated selective labeling of sn-1-stearoyl-2-arachidonoyl species of phosphatidylinositol, phosphatidylethanolamine, and phosphatidylserine. The cell homogenate experiments identified an sn-2-acyl MG acyltransferase activity, an MG kinase activity that phosphorylates sn-2-arachidonoyl MG in preference to sn-2-oleoyl MG, and a stearoyl-specific acyl transferase activity that converts sn-2-arachidonoyl lysophosphatidic acid into sn-1-stearoyl-2-arachidonoyl phosphatidic acid. The results also showed that this stearoyl transferase could act with other enzymes to convert sn-2-arachidonoyl lysophosphatidic acid into sn-1-stearoyl-2-arachidonoyl phosphatidylinositol. The combined results indicate that Swiss 3T3 cells incorporate sn-2-arachidonoyl MG into phospholipids by at least two different pathways, including one that specifically forms sn-1-stearoyl-2-arachidonoyl phosphatidylinositol.